Trametinib downregulates survivin expression in RB1-positive KRAS-mutant lung adenocarcinoma cells.
High expression levels of survivin in KRAS-mutant lung adenocarcinomas are linked with unfavorable patient outcomes, suggesting that survivin is a promising target for tumor treatment. We found that trametinib, a MEK inhibitor, downregulates survivin expression in the RB1-positive KRAS-mutant lung adenocarcinoma cell lines H358 and H441. In these cell lines, trametinib treatment induced p21 expression and dephosphorylated RB1, leading to sustained suppression of survivin. Knockdown of p21 or RB1 restored survivin expression in trametinib-treated cells, at least partially, which supports the contribution of these molecules to trametinib-mediated survivin suppression. In RB1-negative KRAS-mutant lung adenocarcinoma H2009 cells, survivin downregulation by trametinib was only slight and transient, and trametinib-resistant (TR) cells developed within 1 month of treatment. H2009 TR cells depended much more on survivin for survival than its parental cells, as evidenced by apoptosis induction when survivin was depleted. These findings collectively suggest that trametinib is effective for the treatment of RB1-positive KRAS-mutant lung adenocarcinomas through sustained survivin suppression, but not for RB1-negative lung adenocarcinomas. Thus, the RB1 status could be a biomarker for trametinib application in KRAS-mutant lung adenocarcinomas.